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*m *tti-i-i 

ffiiS^IJi^^Sf 1^ Kumamoto (JP). (NAKA- 
MURA,Yusuke) [JP/JP]; =r 108-8639 KKIK 



(54) Title: PEPTIDES AND DRUGS CONTAINING THE SAME 



^ (54) SgKa)«|*: ^:f=!h Ksr/ztL^^tiM^ 

2? (57) Abstract: It is intended to provide a novel and useful immunotherapy for HCC and a clinically useful diagnostic for hepato- 

cellular carcinoma. More specifically speaking, a peptide comprising an amino acid sequence represented by any of SEQ ID NOS:5 
to 16 from which an HLA-A24-restLicted and HCC-reactive CTL can be prepaied. It is also intended to provide a diagnostic for 
hepatocellular carcinoma which contains an antibody against GPC3. 

^ (57)M?^:*^B^fi. HCCCDSTJIA^o^fflfdr^^J^^tji^-Jliit-r^ir^fefc, EgJSMfc*ffl7Ej:W*fflfla5ls(7)i^SffSiJ^ll 

Q e^-r-So mftfl^fCfi, H LA-A2 4i^mitT?fcy> 7b^OHCCJ^)^:tt(DCT L$-|)§JS-r^-<t7b<-r#'5. GPC34 
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m M * 

w-mmfmrn^a (hco -c*t^— i^6ti^eMt4^^.#co-o^^fc5, 

±^l-^M.Wi\<:^±M-i^X^V (Schafer, D. F. ^tJ? Sorrell, M. F. , Lancet 353, 
1253-1257 (1999)). H C C^g^pd^ fj^g^^ -Tj^SV^^ife^ffi ^^^-f" ^5 t 5 

TVi-'ym (CTL) {3:J;oT^li$:h.SJIl*^i^.:S:tJ^feT:J^vl4ofe5-<:7'5^ 

tt:^5^g^o■r#■rV^S (Boon, T. :SLt/ van der Bruggen, P., J. Exp. Med. 183, 
725-729 (1996); Rosenberg, S. A. , J. Natl. Cancer Inst. 88, 1635-1644 (1996) )„ 

a--^=^hi^>y^^n (AFP) fi. iEnm.mxi-±m^Mi<^<D^m^'r^7i^. 

#< (DHC C{^:*5V^-C^m;aSS^Stt-^b^n6 r i::as#^^;^^rv^5 (Fujiyama, S. 
h. Oncology 62, 57-63 (2002))^ ^fc^^y^RXJ^}! h CD T|BI^ l^/-^— h D — ft, 

5 (Butterfield, L. H. Cancer Res. 59, 3134-3142; Jr Vollmer, CM. b. 
Cancer Res. 59, 3064-3067 (1999); Butterfield, L.U.h, J. Immunol. 166, 

5300-5308 (2001) )„ m}^(Dm^mm^^^^x :i(Dmm}]^&<^ ^^^^ ^ wi^M vxm 
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•^Tt. AFPRXf PIVKA-II (Fujiyama, S. b. Oncology 62, 57-63 (2002)) i-t 

(D^mi^^^X^h^ :i ti^mm^iyX\^^^ iGolnh, T.R. b. Science 286, 531-537 
(1999) ; Alizadeh, A. A. h. Nature 403, 503-511 (2000); One, K. fe. Cancer Res. 
60, 5007-5011 (2000); Kitahara, 0. h , Cancer Res. 61, 3544-3549 (2001); 
Kihara. C. Cancer Res. 61, 6474-6479 (2001))^ :^^m^^\~i^\^. 23,040 
aoM-e^^^tf^V i^I7^ c DNA-^-r or V--r j:oT. HC 

HCC}c:*3^t5^:tl.fjO;»fe^©^a7"t2 ^'r^^V^^ftbfc (Okabe, H. fe. 
Cancer Res. 61, 2129-2137 (2001) )„ 

1 9 9 6<^. Pilia b\±^ ^ y k°;^7 > 37 7- 5; y — ^-x-^^ — CD 1 ®^ =i — Ki" 
SiJ^'U t°:^7 V3 (glypican-3 ; GPC3) 3t'£^;as> Simpson-Golabi-Behniel ^ 
mm (SGBS) m^^;I*5V^-C^^bTV^:5r ^^g^Ufc (Pilia, G. fe, Nat. 
Genet. 12, 241-247 (1996)), S G B S t±i^ttr#<^j!l^:^. 'diX^^'^^ ^ 3 T 

o-C#^#ltbtl/^X5*^a^tt^ST'fo^(Neri, G. b. Am. J. Med. Genet. 79, 
279-283 (1998))o S GB SCy^W-'^W^h (distinct facial 

appearance). P^^. S'JfL. U^WBLnWB^m . 3te5c'i4'L^^Pj&^ 

i^V^Mh^'b (Behmel, A. h. Hum. Genet. 67, 409-413 (1984); Garganta, C. L. 
^t)^ Bodurtha, J. N. , Am. J. Med. Genet. 44, 129-135 (1992); Golabi, M..'Bl 
TJ? Rosen, L. , Am. J. Med. Genet. 17, 345-358 (1984); Gurrieri, F. b. Am. J. 
Med. Genet. 44, 136-137 (1992))^ G P C 3 ^^(7)}^ ^f^^^.^^^M-^ fc}^ 

(Hughes-Benzie, R. M. b, Am. J. Med. Genet. 66, 227-234 (1996); Lindsay, S. 

b, J. Med. Genet. 34, 480-483 (1997); Veugelers. M. h. Hum. Mol. Genet. 9, 
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1321-1328 (2000); Xuan, J.Y.h, J. Med. Genet. 36, 57-58 (1999))o -^f^s 

m^(Dmm.Mt^m<^iiLm^^^m'\t^^^^^^^ ^^^^^ sGBStt^t^wcpc 3 

j;i j;o-C?l#^r ^tL^Brt^tt^S^tf «9 (Hughes-Benzie, R.M. b. Am. J. 

Med. Genet. 66, 227-234 (1996)). G V C 3 ^^-^ ^ (Om^*^ h ^ . :1(DU^ 
i->5>j-t--5^^:d^#btL-CV^-5 (Cano-Gauci, D. F. ^, J. Cell Biol. 146, 255-264 
(1999)).. rtl.fe(^-^'>:^ttS GB S,##t;i^bn§> ai^«> M^^'R-'C^m^J^ 

3 mRNAf^Hcc. I^M. Ji&i^im Ji^J«Wliii"eiif•mmb■rv^5 

^^SfR^^nXV^S (Zhu, Z. W. b. Gut 48, 558-564 (2001) ; Hsu. H. C. h, Cancer 
Res. 57, 5179-5184 (1997); Pellegrini, M. b, Dev Dyn. 213, 431-439 (1998)). 

b — v-;^ ^fl^ L-#5 fcit) (Duenas Gonzales, A. b , J. Cell Biol. 141, 
1407-1414 (1998); Cano-Gauci, D. F. b, J. Cell Biol. 146, 255-264 (1999)). 

GPC zmn-fy^n^ (Dmm.(DmM\^^^^xmMi)^m'^i^x\^^t\^ 5 m.^t^-h 

60 Lin bfi. GP C 3 {*iES-^^IPm-e^mU'CV^§;as. fe>Sa<D|pm=ffilBM^ 
{c:*3V^T}*^tH"e# >feV>;i ^ Ufc (Lin, H. b, cancer Res. 59, 807-810 

(1999))„ GP C 3^m:asBbtb^=cv^^-C(D<^r— ;^{^::i3V^-C. 3— K^*^(3:*5tt^ 
^^(i7t&<. GPC 3:rn^ — ^— 9^/Hb$;n.r*5 9. ^fcm7«^/i- 
'fb^iJ-eMai--5:^^icj:oXGPC35§?l.{*lH]«l-^-o G p c 3 ©^Bfftt 

nfctjCD^aSfc^ (Murthy, S.S. b. Oncogene 19, 410-416 (2000))o ^COW^^- 
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^yHb:*^lib:J^TV^So ^^^tlX\^^ 2: O K (Duenas Gonzales, A.h, J. Cell. 
Biol. 141, 1407-1414 (1998)). ^^IIIHI^^(C*d ft 6 G P C 3 (JC^BfttJ^^lf* 
r2 ^^^IS'tt^pa^i-Sr. ^^S^^tL/Co Xiang fe>tt, GPC3 

;dS t h ©?L=® ^^:*5V^T ^j^m UTV^?^^V^ ^ ^ ^fl^ Lfc (Xiang, Y. Y. , 
Oncogene 20, 7408-7412 (2001))o :itlh(Dv^—^ . GP C 3 t^:ztlb<D'M 

GPC 3(^^^I4^A©GP c 3 ®'14Mlt;5^bfeC5^t^*5ttSM;«cc>^ttTor^ 
S^fc:, HCC<^»'^. ffi^«l&iStc:i3V>TO^GP c 3 ^^m-rsifBM 

^^bfec. GP c 3limf±^tt--(7)^^K^m^-*3v^-c:^t>'mtb§^EI|p];as&5o g 

PCS <Dm-^^-^^:LtLh(D&=^(Dmm^:i3\,^xmmx^^:d>^:d>l-±mh:A>Xfj:\^^o 

:z :zm:^<7)m\^. mmmm^^<'^>'mm-:f^'T:^^^v:^i^ (hspg) tmmw 
MtMH-iF- (fgf) Rijifntm<D^^^v i^m^^m^m^(DMMfj:m^(Dm 

^^Ki^^^Xh^^l t/!)^mbi!)^tti:-:^tl (Yayon, A. b. Cell 64, 841-848 (1991); 
Schlessinger, J. 6 , Cell 83, 357-360 (1995))o V l^^G P 1 T 1^:^ — 

mM^mmiisp G(D-yr ^ v—xih^. mmj^^^tGP c ^(D^^i^^;v(om 

iy:mh(Dmm^^^^xm^%'&^iy^-^^'M.b \^xm^^x\^^i: 5 iJistD^^., 

ici, «Ji&J,l.t4 ^ ^^/^ ^ K }:i«5»(Dii=fT (-da V ^ XfiM ^'.fc^^SiJ ^ito t « ^ ;rL -C 
v^/^v^75^ M0-^ — :^ ^ ^ fctt:^^?^^cD;^6^ ^ bT^ffi $ iXTT # (Coggin, 
J. H. Jr., CRC Critical Reviews in Oncology /Hematology 5, 37-55 (1992); 
Matsuura, H. Hakomori S. -I. , Proc. Natl. Acad. Sci. USA. 82, 6517-6521 

(i985))o GP c 3 (om^mkmrntm^^'^mm^mm ^i^o^^y 
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H C C v'^^ife ft # ^ fcC ^ 5 M T . f& o -ft J:b ^ # ;eis M < , 
3 (GPC3) ^m^u. :fem^;«(^fcJ6(D«6ti$iii^<^^^i6^;^.e{g^i:^^«5#;5 

-r^^t^h. ^mmii-i. sxt(d (d ~ (is) ^mm-t^, 

(1) @B^iJ##5~i 6 ©v^-ftb:^^fc^■t-r 5: ymia^'J;5^b/^S^:7°9^ Ko 
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y :/b-7T>'*f'ttp^^:^->'"efeSx i^ta (2) ^fc(i (3) te:|E*fe©-<7°^ 
Ko 

(5) ±.fB (1) ~ (4) (^l^-f;J^:^^^:flE*fe(^-<^^ iaj^-b-atp> Jil 

(6) ±1B (1) ~ (4) (D\^-rtlM^mm(D-<y^'^]^^tiILA^^t^-^ 

(7) HLA5>^;d5HLA-A2 4-Trfc5. .LIB (6) l3:|B*fecoa^=3r y y — 

(8) HLAi>-^2)SHLA-A*2 4 0 2-Cfe5. ±|B (7) (clIEftfD:^^^ 

y y— 

(9) jiiH (1) ~ (4) (D\^-rfhi)^\<imM(D-<^^}^^^m^^xmmmm^ 

(10) ^^yfj^^-S (glypican-3 ; G P C 3 ) ^ ® ^ fc {±_btS ( 1 ) 

(11) _btB (1) ~ (4) (D\^^-rM>Kmm(D-<-:/^ v^m^^xmm,mw 

(12) jiflB (1) ~ (4) <D\^>-rM^^m^(D^-^^ y^'^mi^^xmm^fL 

(13) HLA^^^JilB (1) ~ (4) (0\^^-rMM^^M(O^Zf^Vt(D 

(14) JilB (9) (10) lc:fB«0;^fe}cJ;o-C^^$ti.^x ±«E 
(13) lvi|E«fe<D^J!^#^lS3JiSo 

(15) Gpc 3}c^-r§fei#:^^tp. mmm (hco (o^mmo 

(16) i^-Vy°7Vi:GPC3r*r-r2)^f*^^i*^-irS^^^^tf. HOC 
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(17) H(-f-^:7Vi-pF5C0GP c 3 ^^A-rs w i ^-g-^f. ±m (16) (c: 

(18) G P C 3 JJ:>Sj-f-S^#:^#t?. liCC(DW^m(Df:ii^(D^y ho 

:^mim-i:^m(Dii^m<Dmm-r:h^ B^iii#f^i±jfi 2002-245831 -^-o^rn'mw 

2 Of?!j©HC G^I^^a^ (D3ESffl.|ii-*5tta t h G P C 3 m R N A (D|§?gc^ 
tl^^lt (RR) ^^-To HCCt;i*3tt5RRtt^l£M(iI*5ft'5M0 : 

|g2«, t ^HCC|ffllS3^^-:feV^TRT-P CR{;i j;oT^t±i^i^f^:GP C 3 
S.tJ^i8 -T^5^>- (MM) OmRNAOD^Jt^^-r, 
V— VI : HepG2. i/2 : Hep3B. 1^ — ^^3 : PLC/PRF/5. 

ly — >'4 : SK-Hep-1, U—l^ 5 : HuH-7 

in 3 fi, G P C 3 -<Zff- K (^:7"9^ K (pep) 1 ~ 1 2 : MB^!!*-^ 5 ~ 1 6 ) "^flj 
^U, Mfcii^^-^fcPBMC^, 6^P^<D = iC r^^:tt|T5'■fe•'1'%.mv^-CCTL 

■^\,^xfY^vrcw^mm'Mmm (%) ^r^-To HcciBijia;^^ lthla-a 

2 4+ GP C 3+ + + (D HepG2^ HLA-A2 4+ G P C 3 -<59 SK-Hep-1, HLA 
-A2 4- GPC 3+++<^Hep3B:StJ«HuH-7 ^ffi V^, 1 b-C-<:/9=- K 1 . 

3. 7, ^rc«l 2T^M*UrcCTL, 2 VX^y"^ 5 . 6. 10, 
^ 1 1 xmm Ufc C T L . 3 {clM l.X^y"^ K 2 ^ 7t 1 2 -^M^ bfc 
CTL. m#4(C^LT-^:/9^ Kl . 2. 3. 4. 7, ^ fctt 1 0 L.:fc C 
TL. S#5tC^L.T^-7'9" Kl . 3. 4. 1 1. ^fc{:il 2 "efl^ Lfc C T L , 
S# 6 UT-^:7"^ K 6 ^ 9 xmM'UfzL C T L , S# 7 -<zf=f- K 

4. 5. 6. 8, 9, 11, ^7c{il 2-eM*U:rcCTL. 8 KMl^X^-^ 

^F5. 7, ^ fc« 1 0 -eil^ bfc C T L (^^:^:Sr^i-„ , 
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Effector/Target J:b (E/T j:b) . f t^-^^T^BlSfjCfC^ti"^ C T L#:C0i:b^^f o 
IE14 «^ r-pzx:.-7.-^ :yy^u V b^^VM: HepG2 (d^D^j- S G P 0 2,'?^^ 

U-^-l. 3. 5. :S:t57 : 6. 12. 2 4. :S.I>* 4 8 B#ra(^:it*f^<^ HepG2 |EB 

1 X 1 0 ^fpl(Z)t§^?ij^ 
V— >'2. 4. 6. RXf8 : 6. 12. 2 4. ^t/ 4 8 HepG2 
«_h^t2 0 1 

US}*. 3®^(DHCC|0« (HepG2. Hep 3B *5 J: 15 SK-Hep-1) <Dmm±m 

'^^l^^m^tl^GP C 3 ^>-/N°^®OE L I S AlZLX^^A(Dl^^^^-tcllepG2 
1X10 ^m(D 2 4 8#rB^*&*#(Dtt^_h^t l m 1 ^(DGP C 3 ^ Z^y<^M<D 

)^s^iu/mi tmm\^fco 

m7U. nccm^2 S^iRX^^M^^V'^i'— (HD) 5 4^(Djk'?tt^iOG P c 
3^>-^-^;57^(DEL I S At^<tS^*(5D|§:^tr^-t-o 1. 71 fi. 5 4:^(DHDS* 
f^ifeffff'tDGP C 3 ^>'/-^iJ7ff(7)3jZj?|f{a:+ 3 SD t \^Xm.^^tl^. Jk?f f OrT 
^'I4G P C 3 iJ' ^'^-^^Wt^jEmiPSt^ffi-efeSc 

^ ^Sfei- 6 fc a6 (^:ft ^(D?f^tg 

Okabe, H. b (Cancer Res. 61, 2129-2137 (2001)) tC|B^(7)::^ 

||lJ|SmbTV^Sff^7^«fl^i^tt^5'>'^^°:^^®^ LTiJ^i) t°;i7:v3 (GPC3) 

i^tt i^^i^^th mm 1- 

b f G P C 3 ^-x^iJ^ HCQT ^ y ^IB?IJ{*<2^^P-T?fe «3 . 'g^J;^fi GenBank CO 

Accession No. m> 004475 t VX^m^thX^ V . 
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in vivo |J::joVN-Cin:M:^*ffllS-L}J:li^^tl§#'a-f-s 9 imcOT ^ / m^^b fj: ^ 

#:c0 6 0%^fJ&&SHLA-A2 4 tSLj^-r^Jfe-^^^— 7%^i-^G P C 3 ^jfe 

HLA-A2 4ic:^t-r§J^'a-^9^-7tf^i-S-<:7"^ K©31iR». (J. 
Immunol., 152. 3913, 1994; J. Immunol. 155:4307, 1994) lil|5^0;^felC^-5 
V^T^T5 ^ t^aS-e^So HLA-A2 4 |^;^i51^cOH L A(DM(^:oV^T |r1^{c:^:7" 

Blfgi ^^o-CV^S y :7 h l^cnT. Parker K. C. . J. Immunol. 152, 1994 

mttb^^t hh^) t(Dl^-^Una^^ insiiico -eff^i-^r ^ f^. 

BIMAS:HLA Binding Prediction: http://biraas.dcrt.nih.gov/molbio/hla_bind/ 
(Parker, K. C. b, J. Immunol., 152, 1994) ^ fe-SV^fi Nukaya, I., Int. J. Cancer, 

80, 1999 mi^mm<D:}7m^m^^xm^ir^ ^ t -a^x^ 

9-merStJ«l 0-mer -<:7'^ Kf4.#fenfcG P C 3 ^ W(Di^T ^ J mm 

i^^oM^>^V^btL5'a^;b"feJi>'^!lx.}^.Peptide Synthesis, Interscience, New 
York, 1966; The Proteins, Vol 2, Academic Press Inc., New York, 1976; 
:/^K'^^. %W (W). 1975; ^:f^}^'^}^(Dmmkmm. %^ iW). 1985; m 

mff^(om^ m ^i 4# •-<:7°^k^^. jsju^m. 1991 ^(^^cm^. si^^ 

^ W099/67288 ^^cD^^fglCfB^ ^ tLT V^ ^So H L A^-^ ^ -<:7°^ Ki:0^|^(D|^ 
TAPjk«T 2feSV^{iRMA-S|BJ3&*{^:^^HLAJt^S^^Sr^^a^* 

Immunol. Lett. 2002 Aug 1, 83(l):21-30; Immunogenetics, 44:233-241, 

1996; Nature 346:321-325, 1990 ^ )o 

-9- 



wo 2004/018667 



PCT/JP2003/010459 



HLA^^ibTf^. 02^A(^#< (6 0%) ;5H*^LTV^§ A 2 4gy^J^V^ 

■:f^^-^X*h^o EI^{::*5VN-C{*. mm^ti^'^m tir^^m^ <D Hi. 

X^mM^mi^rmm (ctD ^2*tgoKv^-<:7°^K^^il:SiR^5::.^;as-1? 

:^ ^ , ^ H L A ^^-^ fclt-g^ U r ^ ;rt § :7° ^ K IB^iJ © MliJ'tt i)^ h tt 

TV^-SO-e (J. Immunol., 152, 3913, 1994; Imraunogenetics. 41:178, 1995; J. 
Immunol. 155:4307, 1994). #fetbfc-<7°^ K}::>Et bTrH6>O^IlJ't4{c:S<5V^ 
fci^:^^^To-c%^v^„ mx.\t^ HLA-A2 4f&-^MfBttCDii5V^t)(7){*^:rg^ 
KcDN5^C:5^e> 2#@oT=: y^^::7rc— 7VT^ ^xi^^i^, y^^^=-^^^ 

mnhf>^Xhf\^\t. H L A i (D Ig^Mf a t4:SL U^/ ^ fc C T L ^ i« i6 

±IBOJ: 5 ^-U■rHLA:9'•^^<;9fe^3^^ttc^)^^v^-<>^^ Kf*, ^V-^/^i^h 
LT^^-efcS RrtH4;e>5]«v>r ^;d5^S^ttS;d^ i«V^M'g^afP'|4^:#i-5 ^ ^ 
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Nakatsura, T. b (Eur. J. Immunol. 32, 826-836 (2002)) lit3SO;^fe(i:S<5 

^bT.fc hHL A^^^^^l^-r^ J: 5 {^i-f^^^ixfc h^^^;^e^rc=-5/^itiJitj(M 

X-fi. Hum. Immunol. 2000 Aug. ; 61(8) : 764-79 Related Articles, Books, Linkout 
Induction of CTL response by a minimal epitope vaccine in HLA A*0201/DR1 
transgenic mice: dependence on HLA class II restricted T(H) response., 
BenMohamed L. , Krishnan R. , Longmate J. , Auge C. , Low L. , Primus J. , Diamond 

Ser-Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (ia^(J#-^ 5 ) 

Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (ia^lJ#-§- 6 ) 

Met-Phe-Lys-Asn-Asn-Tyr-Pro-Ser-Leu (|a?!J#-^ 7 ) 

Phe-Thr-Asp-Val-Ser-Leu-Tyr-Ile-Leu (gE^!J#-^ 8 ) 

Lys-Phe-Ser-Lys-Asp-Cys-Gly-Arg-Met-Leu (gB^lJ#-§- 9 ) 

Trp-Tyr-Cys-Ser-Tyr-Cys-Gln-Gly-Leu (@a^!l#-^ 1 0 ) 

Lys-Tyr-Trp-Arg-Glu-Tyr-Ile-Leu-Ser-Leu (Sa^lJ#-^ 1 1 ) 

Glu-Tyr-Ile-Leu-Ser-Leu-Glu-Glu-Leu (@BM#-^ 1 2 ) 

Ile-Tyr-Asp-Met-Glu-Asn-Val-Leu-Leu (SB^IJ#-^ 1 3 ) 

Ala-Tyr-Tyr-Pro-Glu-Asp-Leu-Phe-Ile (@aM#^ 1 4) 

Phe-Tyr-Ser-Ala-Leu-Pro-Gly-Tyr-Ile (ia^lJ#-^ 1 5 ) 

Arg-Phe-Leu-Ala-Glu-Leu-Ala-Tyr-Asp-Leu (iB^'J## 1 6 ) 
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$ K ^ H L A^^^ h (Dm.%m-z.n\.xmmm\^'^)^^-t 5 c t l :as 

s r ^ -e w# *5 V ^ -c c T L L . M 6*3^BJ9a ^^mti^-m^ 

^(Dti^ • fe##(D^B&CDfcii6©EM^M'^"^-5 i^. in vivo ^tJ? 

invitro tc::j3VNT. ^^PJ<^-<:/^ PliiJ; ^KJIM^IiBJiSo^M^, Mfc^L 
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i;6S-et6o TZ^=^y<y h ti^Xlit. (Clin. Microbiol. Rev. , 7:277-289, 

1994) i,zm^(Dh(Dfst':^^mm'^mx-:h?>o v ^y—j^^MM. Mm Aim 

S^:ir?i^UT«. ^pS-^. ^F^^^. ^t^-^. mi^'^M^^t^m^imT: 

±m^ir^ ^ tt^X^ ^-H)^. 0. 001mg~1000mg, $f*b<f* 0. OOlmg—lOOO 

mg. J; ^ U< «0. Img^lOmgT:-^ V . ^£V^Li^^ 1 |l]^-%i-r § CO^S^ 

fe:5V^^i^fc. :*:^0Jt*^ F^HLA^^^t (Dm-^fls^^ffifii 

fjii^fi. #ilx.{^#*5]Z 11-510507 #, ]^D?#^ 2000-512161 

2 4. #irHL A-A* 2 4 0 2 ^ "T^ ^ &3iT'$) 2) i ^^^V^o 
^Si-t^^fllS^*ft'lftL¥5t}6^b^^L.fc=^. in vitro ^fcfS in vivo (Z^-^-T^ 

M^lfflia^^ft^^tbSo ^J®Cm^|ffll&(;::^^Bj60-<>^^ Ktr in vitro 

2^l§B^f^^fc. GP C 3 ^ V-^-^:i^«^fca±f57^BPJ©^:7°^K?r^tP. ^<D 
Wt^^'^^ K^=i— KI-S^Ia^^ in vitro -^'iri:lg#^lffllS}-#A-r^ ^ h ^-g" 
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Mx.fl Cancer Res. , 56:5672, 1996; J. Immunol., 161:5607, 1998; 
J. Exp. Med., 184:465, 1996; #^ 2000-509281 ^{^fSioO j; 5 JZI LTtr 5 ^ ^ 

i^*i:^#fflJ}S:S:t;«CD 8^'|4M. * 7t «5^tijfiL^;^^% in vitro -^^^^(D^^ 

GP C 3 {-^i-5in:#:«. y iJ^ n ^^j^^ ^ n — ^/V^#:(DV^i"^t^T^ 
^>^<. ^^#(c^^oc7):;^^fe fff^k'fti^^.^lM i , ^ i , 389 
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(^i? V/^i^K^^i^^f^ffiV^rMit-e^s -^fz.1^W<^^<^ (Santa Cruz, CA) ^ 
^IJffifSi ^ ^>^tg-efe5o T|i|g£DGP C 3 ^ffiV^-5:»'^^i. iti^^lclj^;; SDS- 
Out'^** (Sodium Dodecyl Sulfate Precipitation Reagent; PIERCE, Rockford, I 

7 /Ni^;^^— . ^I7^y, i^/^/^^^£DltI^^^c:GP c 3 ^ v/^^«^fc{±^ 
<Dgl3i>-<7^^ K^J^^-^Sitmi: LTS-^-f^o ^^M^^^^it-rsre^^ 
(FIA^FCA) i!*ie:^o-ct> j^v^o ^-^f*. M^-s ^ilPBl- i i^fr 5 o 

^tt#)/?j^^Sjfe^fT 5 ^ J; !9 titik?t^q# p3 tT.So - (^^Jfii'Wl- 
^ J ^ ^—^}\-^'^(DmWi^. ¥i7^\'f~. GPC3>5^WN°i:^«^L.<f*-e 

^jvy^y^'^'l^iz>(0'^^ (Kohler. G. and Milstein, C. ^ Methods Enzymol. (1981) 

73, 3-46) ^fc^iCTfTp i i::?)^'e^ 6o # tLfc/^^ :/ y K— V}*. 
iRit*^^. #-!j^«^HATJt«|^ (t:^°^i^^^^s T ^ 7 y J; t>'^ 5 v^i/ 
^^t?J#«IS) -t?*&«-f-5^ irfClJ: t)ali'^^tLSo ±|B HAT 
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V^5rt;as-e^5 ({^J^i^^ Vandarame, A. M. et al. , Eur. J. Biochem. (1990) 
192, 767-775, 1990 #Bi)„ 

Wte^$-fr/c^t3£*SJi^^ in vitro^fc{*in vivoXi^m VX U t^t ^^Pf^M 

So 

m^it, 1m.i^(Dm)it'LXn. Fab, F (ab') 2, Fv, 1 m<D Fah t^^fS: Fc 

f-s FaWc^-^TMHrn^i-K i%i.m<D Fv =kmmt£V >':^—xmf^^'^±W'm.Fv 

(scFv) -A^mif ^tl^o :^^m<Dnm(Dfcii>Kl-i, K#:{iGPC3<^>V^/&^;^^ 

:ztmi-^L-^\ t hmmm-i. m^i-f. ^!^;^-t h^?^yi^i^-(^^tii-£, g 
PC 3^ >'^<ii^ M\^Mir ^mi^^m^-t ^ :^mm^hifi^m^i!^^mmv^ 
■^oHm^Sfp^t h igE H^sMjt^^Mm^. '^^:^'wmmmmicmA 
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^mM<DnmM^^^^^x. Pi^-f 5^c9T-«^.ev^;^^ ^mtm^iti /Jig/ml <D 

:;$:^mU'W.K. i^^^y/vi: G P C 3 {cM-rs^^^^^i^-^-S ^ tr-^ips Bf 

4'-e^ToTt>^< s feSV^fiGPC 3ioi^i-;5^»:^HSb7tgiti^#{$JL-e^t 

c 6 ^ ^ ^i^ij u T V ^ s i?- v:/7V ^ ffi V ^ -r ^ it) i^m U fc^^ipit ^ tbtfe-f S 

^ til J; o T . PJ^ ^ tbfc-fil;^^ H C C m'\^X ^ ^r^U^-T 5 C i -e # 5 o 

^^^ggo^K'r;^?^}* . HOC Ici'B-ft UTV^ a /&^^;«)^cD#if ^-ffiv^ 5 r. ^ 

G P C 3 {Zi^-rS^^r^-g-tP^ H C C <D#llf<^rci60^ b 
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J;5{-=ff-37t (Okabe, H. b, Cancer Res. 61, 2129-2137 (2001))o ^f^Wi/^^ 

(D^ibi omiii:Bm^i^^^m^mm\k. i owmcmmi^t^-c /^^^ (hcv) m 

bT^^?^e^MfS>&:d=»o fCo National Center for Biotechnology Information 
(D UniGene 'f—i^-<—:^^^hmiR\^fz: 23, 040@O c D N A Sr-^ti*r-^^V ^ !7 K 

coj cD-NA-^-^ ^ nru^ :^i^m b fc„ H c c ^"o^^^^-r § ^mmfmm.mm 

■t? CD ^ ?a :7° n 7 r -i' /V J;b$^ b -r H c c *5 V ^ r 6^ ij#§5i. b T V > § jft-fe 

j^^_LS;o^ofc (mi), -rf^f^h. Gp c sm^tA^t'cDHcciz^h^xT^mimm. 

U-C*5i9. BMimi^'-r/l-;^ (HBV) ^TtfiHCV^^t^Mi* brv^/^;5^o 
fco — GPC3 mRNA{±JiM. mi^MB. ^i^m. ^t5Ji^BWJii{^*5V^T 

GP c 3 Km-t^f—i^u. y — if'v^-'n 5/^^ ^-^^W^Std^-^v^r^^^tLT 

S:bfc (Zhu, Z. W. Gut 48, 558-564 (2001); Hsu. H. C. £>, Cancer 
Res. 57, 5179-5184 (1997); Pellegrini, M. b, Dev Dyn. 213, 431-439 (1998) )o 
GPC 3{*a-:7 3^ h^^^x-?^^ (AFP) ^ HCC{;i 

[MMinZl t hHC C^>ffl;ia^(3::j3it§GP C 3 mR N A^tJ«H L A- A 2 4 

CTLTsz-fe-r OfeJe)<D;^6tlHC C^Jia^^3lJR-r§fcJ6(C. oS^fe^-PGR 

(RT-PCR) ^«V^fcGPC3 mRNA^^. ^HLA;^9;^I (w6/32, 

IgG2a) *7t«^HLA-A2 4 (IgG2) ^y^n-^yV^^ (VERITAS. Mm) . 

RXJ^FUC =x>'i:^=u^— V^^^-^^^ I gG (ICN/CAPPEL, Aurora, OH) ^ffiV^ 

f^::fe^^-feS:■a^:7C2-i^-r hp< h y — ^Jl J: 5HL A-^ l^tJ^-A2 ACD^ 
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mSrttWL:fco HCCMh^^-X:h^ Hep G2. Hep 3B. PLC/PRF/5. RXl tiuH-7 « 

Mit±^ijmm.^m^mm.mm^'MM-^ '^^—:^^hA^\^fc.^tc sK-Hep-i 

RT — P CR}±^^Pf??jb"?fe Nakatsura, T. Biochem. Biophys. Res. 

Commun. 281, 936-944 (2001)) t^fi^o Tfro fCo 939bp CD if >r ^i^^I-f" S G P C 

fe. :S.tJ«5 8°CcDr=— y ly^mM'r^(D s o ±ii|ilf--f ^ b ^fe 5 r t - P c r 
Hi^^tTofco ^v^rcGPCS p CR:fy^^—un\^. 

•^ly^ : 5' -GTTACTGCAATGTGGTCATGC-3' (Sa^iJ#^ 1 ) 

T ly^-^ ^-^^ : 5' -CTGGTGCCCAGCACATGT-3' (gB^!j#-§- 2 ) "Cfc D . 

^^llg^(Ofca6(Di3 -T^g^^^ p cr:/'7^-^— ia^iJ«> 

-fe : 5' -CCTCGCCTTTGCCGATCC-3' (fia^'JS-^- 3 ) 

Tly^^^-:^ : 5' -GGATCTTCATGAGGTAGTCAGTC-3' (iH^!J#-^ 4 ) "t? 5 „ 

^y-M-efe-S iS -T^9^^mRNAlC j^SlISp-fl^cDm^ H C Clffll^^^C jott S G 
PCS mRNA<7)^m^i:b^bfCo 

^(Om^. HepG2. Hep3B. HuH-7 H C C^lBJi&^}-*5V^r G P C 3 mRN 

ACD§tV^^?a^5^$tv^ PLC/PRF/5 ^lS^^3::j3V^-C4•^S^D^?i^^* ^ 
SK-Hep-ll?f*^(D J; 5 ^.e^m^^^tLned^ofc (0 2)„ i^. HepG2 25:0^ SK-Hep-1 
(iHLA-A2 4^^^U7t;0S. Hep3B ^U^^ HuH-7 f*B5l. L-^t? ^^o fe^ 
C^M-^^dS] TlStiJk^^^ (PBMC) <D$IJ#}clj:5jll^i^;^ttCTL<D^* 
5fe=fTS^ (Kubo, R.T. b, J. Immunol. 152, 3913-3924 (1994)) fc^-^V^-C. 
HLA-A2 45>^{3:5i^'^-rS:: ^^^^^^i^^TL^GPC 3 K^^^U. 

Fmoc/PyB0Pfe^^V^•r'a'^Ufc^3(Z)-efeD (=^|B##^!l 1 ~ 1 2^#Mc0^i^). 
biologica (m^) J&^blfAUfCo -<-:f^V(Omm't. HPLC-eV>-ftL^> 9 5% 



-19- 



wo 2004/018667 



PCT/JP2003/010459 



m 

G 

—J 

o 

1^ 
4nl3 



< 
< 

X 

G 

O 

a. 
G 
# 

o 
o 

X 

G 



X 



P 

00 

o 

CD 



unci 

e 

_l 
h- 
o 

G 

o 

m 
a. 



^ o 



o 
o 

X 
< 



vh 

^^^ 
°< 

00 

O 
a. 



00 



00 



cooooooooooooooooocooooo 

COCSICOCOCOCOCO^CMCOCO'^ 



I i i 1 1 



+ I + + I I I 



+ + + + I I + 



1 + I I 1 I I 



I I 1 



n 
K 



+ + I 



+ 1 + 1 I I 



I I 



I + + 



+ I 



1 1 



+ + 



^^^0'v^OOOOOOOC^J 
OJOOCMOvI's4-'=^OOOOVD^l^ 
CNJ ^ 00 CM 



^ O ^ — 



a_ 5^ a- 



cn 



o 

CO o 



CO 



CD W 
o >- 
CO cr 



LU 
LU 



U- >- Q 



> -J 



Q 
>- 



Q 

UJ 

Q- < 
>- CO 



O- < 

^ LU 
< 



(T) (Ti ^ 

^ ^ 00 LO LO 

rH T— 1 C\I 

C) t-H <j) 00 

^ ^ Cvj 'st- 

r-l t-H CM 

00 00 00 00 00 

o o o o o 

a. a. Q- Q- CL 

CD O CD O CD 



00 00 <X) 1-H 00 CTJ O 

O O CM u:> O 00 

CM (Y) 00 00 00 ^ LO 

cb si- 00 00 o r-H 

CO cy> cn t-1 <D o CM 

CM CM CM 00 00 LO 

00 00 00 00 00 CO 00 

o o o o o o o 

Q- Q_ (X a. Q_ CL a. 

CD CD CD CD CD CD CD 



r-iCMCO'si-LOLDr^OOCT^Ot-HCM 



CM 



CO 
CM 

\ 

CM 

\ 

CM 
CM 

in 

CM 

T— 

CM 

\ 

CM 
CM 

CM 



I— 

o 
G 
# 

m 



-20- 



wo 2004/018667 



PCT/JP2003/010459 



f^i^'f <^HLA-A2 4+ nCCm^mt^h^m-^^^-Tjl^S Om 1 
L^cJ;5(^ (Nakatsura, T. , Eur. J. Immunol. 32, 826-836 (2002)), 
Ficoll-Conray ^it ^iB^'L^jfe^^ J; o T P B MC ^^Sl Ufc„ HLA-A2 4 |§ 
-^^^^ :7^;tt-6 glypican-3 S jfecO-^'T'^ K 12 ® 1 , No. 1 ~ 1 2 : ifi^lj 
5 ~ 1 6 fJ:>C>tj^j;) {IIOV^T. 8^(DHLA-A2 4+HCC,## (Ptl~8) 
;0^b#fcPBMC;d^feHLA-A2 4 ;d^on^JS:^'|4<?D C T L ^fl^ 

-f-SfgitJfeioV^T^ftbfc (13 3. * Do VBMCt^h^-^^^Ym^mCT-L-^ 
i|2^i-5^^£f^:. 3feJc:flK^Ufc;^f^ (Nakatsura, T. h, Eur. J. Immunol. 32, 
826-836 (2002)) ^^V^fCo C T L F I T C - =i ^ v^ri. >r^— h ^ 

-CDS. -CD4, :^fc(i-CD T3— (::^g^l/^, :i::^) ^ 

i^^lS^^Hffc:^ 2 0m g/m 1 CO^-HL A-^ ^ ;^ I 
(W6/32. IgG2a), ^-HLA-A2 4 (0041HA, IgG2a), fei-CDS (Nu-Ts/c, 
IgG2a), JrC-HLA-DR (H-DR-1, IgG2a) . :S.U^*a:-CD4 (Nu-Th/I, IgGl) 

T-^ y-^^-^-d^^^fzinmtX^X^ ^-CDl 
3 (MCS-2, IgG2a) :S:T>^^-CD1 4 (JML-H14, IgGl) ^ J ^ 
ffiUfeo 3~4MPbT^. r.nb<7)CT L^(Df^}iP BMC(^Jt*ti)(^iii:J;b^U 

•fo 9 eS't' 3 3^(34.4%) <DCTL*5i5d5. HL A-A 2 4" G P C S^^O HepSB 
2^tFHuH-7, :^tJ«HL A-A 2 4 + G P C 3 -C7> SK-Hep-1 L-T J; 59 . HL 
A-A2 4+ GP C 3 HepG2 }^>^UT3SV^M^#t4^^bfCo ^LOlfflJSS^ 
K#M'I*^^U, fit-HLA-^ 7:^ I > ^tl- C D 8 ^/cf^^-H 
LA-A2 4^ / ^ x2^-r;V^m'^i^'oXmM^fh:6^tt^h. :ifih(DTmm 
J^;^^SHL A-A 2 4tp]^t4«5^CD S ^ C T -L \z. <jXUt>fiXV^ :6 :l h ib^^^ 

l^^^^b. GPC3*3|5(D1 2«(^-<7'^K(^^i:^SCTLBt^t^^^L. HL 

A- A 2 4t&]M40GPC 3 ^JlS^lT'^ K#^^KlCD 8 +C T Lt5^;dS 8 ^ (ZPH C 
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4 CO H c c hiami^ tiBBumm m(DHccR nmm^mm *5 ^ 

y^T — (1 5 0 mM N a C K 5 0 mM Tr i s. pH7. 4. 1% Nonidet 
P-40, lmM:t^\yh^<^i^^J^^-rhV^J>^ (fP3feM^X|| m)) . 1 mM E 
DTA, :S.-U^:7°n'7"T— ^ll^^J^yi^^y h (Amersham, Arlington Heights, IL)) 

— (Bio-Rad, Hercules, CA) iZ. h ^ ^'JX 7- — bfc 5 %|^^.5i?L^ 0.2% 

Tween20 ^-^^-rS Tris^W^a^:^7K4'-e:7'n bfc=^. ^(Dm^. G 

PCS 303-464 (^T5 /m{C?t^&-r5#l.i^;ti5^>'^'^°i5'«{^:^bT#3K^nfc^ 
-GP C 3 '^•f-^y}^ V ^—T/^^it (Santa Cruz, California) i:*Jc:-r>-dr 

I g. ^'j^-a-F (a b')2»fjt (Amersham) 

^ffiVN, ECLdriyh (Amercham) l^X^h^^^^m^nof^o 

^^^^^::^5V^■r<^^CD;fe■&^^l^^o•r^Tofc(Nakatsura, T. 
Biochera. Biophys. Res. Gommun. 281, 936-944 (200l))o OCT^M^'it'a- 
^}C^fflb/cj¥$ 4 Mm©IMf-:/7Vl-^>t-^ 1 : 2 0 O Lfcfet- G P C 

3^#:^*}^:^feUfCo l^'|4>tt^(DfcJ6te:45kDa^i^^#^M'^^^^-^ri^®i bT 
:^lM;6^bS^$tl.SGP C 3 303-464 (Santa Cruz, CA) :S."0^tn:-glypican-3 
"^^i^^^KU ^ <^7Wjit#:cDtf;t5^Wt:C>fcJ6{e: FluoReporter Mini-Biotin-XX 
Protein Labeling Kit (F-6347) (Molecular Probes, Inc., Eugene) tr-f^ffi bfCo 
9 6!^ :x.jV(D E L I S A7°l/— h (Nunc, Denmark) ^ 4 °C"Tr— B^. PBS, p H 
7. 4 4" 0. lAi g/l^rn/KD^- t F G P C 3 303-464 (Santa Cruz) -^=1^ ]^fc^ 
IfeV^-e. 4%l>i>'lfiL?f T/l->^5: V/PB S^ffiV^. ^jaT? 1 h^v*^^ 

D :y df-^/^^ b/c. !^t».^.(Z)tiiii^ v:7°/v:sm#^_h?f ^ lf':;^-^Wt;$i:-G P c 

Sfeift^ir^f^l^^JPb, ^fi-ez^^-f i/a VbfCo PBS-e3llI*#- 

Lfc#. #l>rc7K2:HRP-=tVv^^<J^^'-f>?; hl/:/hTlfi^V (ENDOGEN, 
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Woburn) tr^^ilDLfcio ?> 0 j^(D-{ =^^—1^ b -y (D^i^k, y° Y -^V B SX^ 3 
Ill^$fe^f^b^ TMBSW^^I^ (ENDOGEN) ^^;!]0 Lfdo M^<Dt:L^\ZLB. h I SA]) — 
550, Bio-Rad) 4 0 5 nm-effiVN^c^ 

^cOjfe^^S^f^tVfCo =0§oT. HCC^lS4't-*5tt5GP C 3 mRNAIgmi: G 

PC 3 ^^-/^^S^m^^Wiei^jf^as^cSo GPC 3 f-iGP I -ryio—wm^ 
^-/^jjr^TTfe 19 , >/-^^«-efes^tgtt;as$R^$nrv^s (Fiimus j. , 

Glycobiology 11, 19R-23R (2001))o ^ 1?. 5^fe^^i>^^^t^/cG P C 3 ^ Vy^i:7 
5] HC C*tBJ3S^(Dtt«Ji^*SLtJ?HCCm#Jfe?t't'{-*5}t5-5T^ttG 

p c 3 ^ ^^N°^:Kc^^{±l 

HepG2 OJt^JzM 4^{-"^?#'l4GP C 3 ^ W^^^^^lSi" 6 :^^S:^^Sr1tftt-S 

fcfelJi. BT^<^t«WK<^#{-ll!HXi':^c HepG2 lfflJia^^^^?#):S.mt*±»{c:ov^T 

4 ^mm(D'^m"4k\Z. 1X10 HepG2 ^ffl^;?)^ blffl^ UfclffllS^^il^f*, IHIt 

COft(^ 60kDa (DGP C 3 ^i/^^^KO^^^E^^Ufc (1214(^1^ — ^^1. 3. 5, 
IkUl). — 6, 12, 2 4, IBl-^A S^m(Dmm'^(DEe^Q2f^^±.m (im 
1 /•^oi/l'O 2 0 1 ) T'f* 60kDa (^GP C 3 ^ V^-^i^K^S^IfJf LT*5«9 , GP 
C 3 ^ m.iS^ HepG2 b±§#±?*'t' l-^S:^ ^ n/c ;i ^ bfCo 

<^^V>-e, ^-GPC 3 303-464 iri:#::S. TU? tf:^9^ 'fbijL-G P C 3^i^;#:^^V^T 
^^l^-^rfej^^^MSfe (EL ISA) t:: j:5^tB^^Tofc„ GPC 3 303-464 

K^j^.'T^-^m.fDm.mK.d'y^-^^m.^m^^. eli s a^i^i^sh-^gpc 3(ds 

»(D*»S^5ftBbfCo HepG2 Je«±*0^j^#^R^HV^, O D-^-iJ^ {CS<3V^T 

GPC 3 ^ i^^~?i^®^Si-rS^I^ft/^^5?ffiLfc„ 1X10 ^®(D HepG2 |fflJ5S 

2 4B#rH^i#*Ufc=^©it*-hif Im 1 cf'fDGPC 3 ^ ^^-^ ^ 1 U/ 

ml ^^^UfCo HepG2J0*_b^t't'<^GPC3^>'y-^i^®(7)4ttHep3B j; t) 

;?)^{;i#<, — ;^SK-Hep-1 };l^3V^-Cfi^t^:J•t?^f.e:e^^ofc (®5)o 
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^AKs HCCS#jtL?W4'(Z)BT?^t4GPC 3 ^^-/-^^Sc^^ttm^trofc (!I[6)o 

/V^^i^XVICC Tmi^mi^&-^^^rm^MP^^^^l^f^o (Pt7, |116<^ 

U--l^3) (D]km2 0 p. 1 60kDa OGP C 3 ^ ^CO^-^^ :/ t±5 ^ 

ItiKD 2^(Z)HC CS#:S:t/4:^OM*7'ce F"^ — Oiktt;6^fcfi:^tB$;i^7^=C;d^ 

ofCo ^};:2 8iSOHCC,##^rJ«5 4iS<5?MJS^.e (HD) (D]km'P(DG 

PC 3 i57:/>'^°:^'K<^*^E L I S A lol J; o TpP-fffi bfc (HI 7)„ 5 4iSOHDl&Lif 
^(DGPC 8 ^ V^^•;^®CO^:^^* 0. 75U/m 1 "Cfe «9 . tl^p^H (S D) 0. 32 
-efoofco IS:^FHT-e^?i(-M«^j:< ^ ^oT#pm-t:-(DG p c a ollv^^s^tt. ^ 
®^(^PL-C^^a-e#6 ^^x.e>tL/c„ 2 S^CDHC CS#<:7)ilzj?|,jjt(i 1.98U/ 
ml-efeofco Jk?f f ©GP C 3 i5^>'>'-^i5^«<DIE^JtPW^^^i-5fcfelc:, 5 
4^<DHDikm(DGP C3^ i/^-^i? 3 S D ^ UT 1. 71 tr^^bfCoH 

C C 35. 7% (10/28) . H D 69 0 % (0/54) G P C 3 ^-^-^ ^ WPJrtt ( > 

1.71) -CfcoTto HC C^^jk^tf OGP C 3 ^ i/^-?^K(7)^ftJ^fi, HD(C*5tt 
aift^J; !9 h^Mi^'^-^^^fc (P<0. GOODo *^#4 . 5^t5 7 (c:oVN-CE L I S 
A-eWttLfcG P C 3 O^S{*^|li6 {d^i-J: 5 i^^n^tl 0. 94,1. 73.:RIJ? 69.4 
U/ml-Cfcofc (*2)o i-Jfe^btj, ^"T't^ 5,7=-^ ^-i^^-ef^ 69. 4U/ 

m 1 (DGP C 3 Vx^i^Kf*:|^|±l-e^ ^^5. 1. 73U/m 1 (DGP C 3 Ji:^|±J-e^ 

^2o^:l:;e>^fj^b^^;^cej; 5 1 Or^oGPc 3-^tt,ft#co5-b2^ (m 
#6jtt)?2 5) (SAP p:3g.t>*pivKA-ii > -^T^T)— (m 

#6) {iJ;b^6^^n^o uicc t b-C'i^ffi^ixfCo -r^^t^h. AFPM. 

Xf PIVKA-II (DM^^^mBcoB^l^^^^XGF C 3 tHM^^ t ^m^^^h^ ^ ^ 
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m 2 HCC,«#28eiJ<X)l£ll>S*<DAFP, PIVKA-llt GPC30;l|^*g^ 



Pt ID 4 






Dice Stage 


AFP(ng/ml)''(<20)'' PlVKA- 


ll(mAU/ml)^(<40)GPC3(U/ml)Vl-71) 


o 




1-1R\/ 


1 VM 




957 


1.73 


o 


"7 1 KVI 

/ iM 




HID 


oyuu 


31577 


1.73 


11 


69M 




iVA 


9400 


319 


3.23 


1 

J. 


64m 




MIA 


DU 


15 


9.40 


2 


53M 


HCV 


11 


45 


38 


2.98 


8 


69M 


HCV 


in 


21 


21 


2.22 


9 


/3M 


HLrV 


IMA 


OK 

do 




ITS 


12 


61M 


HCV 


IVA 


349 


169 


1.49 


17 


70M 


HBV 


IVA 


55 


133 


0.52 


IS 


71F 


HBV 


It 


930 




U.oo 


19 


77M 


HCV 


11 


163 


96 


0.42 


24 


BOM 


HCV 


I) 


2R 




0.28 


26 


63M 


HBV 


IVA 


5280 


1549 


0.87 


4 


69M 


HCV 


IIIA 


178 


28 


0.94 


15 


57M 


HCV 


11 


100 


32 


0.83 






riov 


11 IM 


OR 


12 


1.67 


7 


62M 


HCV 


IVA 


10 


239 


69.39 


15 


72M 


HCV 


II 


<1 


840 


1.94 


14 


62M 


HCV 


11 


3 


69 


0.90 


20 


75F 




IIIA 


<1 


63 


0.35 


27 


71M 


HCV 


IVA 


10 


19288 


0.83 


6 


72F 


HCV 


11 


9 


20 


3.09 


25 


63M 


HCV 


IVB 


<1 


<10 


62.45 


10 


58M 




IIIA 


3 


18 


0.66 


13 


59M 


HCV 


IVB 


6 


<10 


1.53 


21 


71M 


HBV, HCV 


IVA 


2 


26 


0.52 


23 


59M 


HBV 


IIIA 


3 


18 


1.70 


28 


69M 


HCV 


IIIA 


<1 


28 


0.80 



HCV l±RT-PCR $fflt^TfeffiLfc„ HBsAg l*5S;:^--<A/T-yb-r (RIA) ^fflL^TP'<fc„ 

b, AFP l*RIA ^fflL^r^gLfc„ 

d, PIVKA-II j3J:t^GPC3l*i>+f-f A-fAyr-yt-f (EIA) ^fflt^■C^gLfco 



[##M1] Ser-Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (ia^lj#-^ 5 ) (D^^ 
UT Fmoc-Leu-Wang resin (I00-200mesh) ^ffi V^T=^|E:^ ^ v*^ 

y S<Z)JKf;^ffi. :^^y>^V y-i^. WS-^B Fmoc-Gly-OH. Fmoc-Pro-OH, 

Fmoc-Gln(Trt)-OH. Fmoc-Leu-OH, Fmoc-Arg (Pbf) -OH. Fmoc-Gln (Trt)-OH. 
Fmoc-Phe-OH, Fmoc-Phe-OH, Fmoc-Ser (tBu) -OH ^jlR^;^ -yy^V i?'* ^^fc^*. 
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h^^M^ti. 5^/1-^— b:7^^7V 31^—^/1- (MTBE) fjt^^-^ 

*3 



1 . (mm 

2 . 

3 . mm 

4. (:* y ^^l 



5 . (gfe#) 



6. (-^ V —-^^yi^) 



7. 
8. 
9. 



mm 



DMF 

20% fc°^ y V/DMF 10ml 
20% y ^-/DMF 10ml 
DMF 
DCM 

^ocT ^ ym^mT 5: Immole 

/ 0.45M HBTU/HOBT 2.1ml (Immole). 

DIEA 348 u I (2inmole) 

DMF 

DCM 

5% H2O 

5% yzi:.y-—/u 

3% :x.^^y''J^-ys, 

81% TFA 

MTBE 

MTBE 



5 

30 



30 



120 



2 
1 
1 
4 
1 
1 



4 
1 
1 



FfiBioCad 60 (Perkin-Elmer, Foster City CA) iCl J: 19 . 

^iJ-^ X 10 5: o ^(55 C18 ^ A (Phenomenex, Torrance, CA) ^ffiV^Tiil^tS HPLC 
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JJ: J; o ^ tlfCo r^3S 20ml/min, 4 5 6^V 10%B h 8Q%B (MB A : 0. 05% 

TFA/H20, -^^^b: 0.05% TFA/Tir h =- h ]) j^) CO mm^mmi-v mm i^s mmm 

^ A220nm T?^ - i?? - b fc^ ciOT'i'g- "e 9 0 % J: ^ J?) ^5 5fe t:°— (OMA^^W ^ 
Lasermat 2000 (Finnigan Mat, San Jose, CA) ^^^/^, MALDI-TOF ^"CtT^c^ o 
St^jfi:[MH+] 1109. 3 (C^L. 1109.9tr#fco 

2] Phe-Phe-Gln-Arg-Leu-Gln-Pro-Gly-Leu (ia^lj#-^ 6 ) (D-g"^ 
L0^M 1 ] ^ IHilfc Fmoc-Leu-Wang resin t L-T^V^ 

Fmoc-Gly-OH. Fmoc-Pro-OH. Fmoc-Gln (Trt) -OH. Fmoc-Leu-OH. Fraoc-Arg(Pbf)-OH. 
Fnioc-Gln(Trt)-OH, Fraoc-Phe-QH. Fmoc-Phe-QH ^JlR^M-S^ ^ i±fCo 

K*5^tJfc7)J®^. S^{[S[MH+] 1131.3 (d^L. SffiiJ-fit 1130. 4^#;^Co 
C##M3 3 Met-Phe-Lys-Asn-Asn-Tyr-Pro-Ser-Leu (iB^!j#-^ 7 ) O-g^J^g 
• C#%M 1] Fmoc-Leu-Wang resin ^liif^ V'^;?^^ ^ UT>^V^, 

Fmoc-Ser (tBu) -OH. Fmoc-Pro-OH. Fmoc-Tyr (tBu) -OH. Fmoc-Asn (Tr t) -OH. 
Fmoc-Asn(Trt)-OH. Fmoc-Lys (Boc)-OH. Fmoc-Phe-OH. Fmoc-Met-QH ^jlH^fe-^^ 

«*^|ff©M:^. a^-fit [MH+] 1031.2 JZl^L. Ife5!lljfit 1032. 3 ^#fcio 

C##M4] Phe-Thr-Asp-Val-Ser-Leu-Tyr-Ile-Leu (gajU#-^8) CD-^^ 

Ir1# {31 Fmoc-Leu-Wang resin ^fM^l^t^Z^ t L.T.^V\ 

Fmoc-Ile-GH. Fmoc-Tyr (tBu) -OH. Fraoc-Leu-OH. Fmoc-Ser (tBu) -OH. Fmoc-Val-OH. 

Fmoc-Asp(0tbu)-OH . Fmoc-Thr (tBu)-OH. Fmoc-Phe-QH ^jlH^^-^^-^fCo 

«*i>*ff©Mm. a^ffiCMH-]1121.3 fc^L. ^S>mil22. 1 ^#fCo 

C###J5] Lys-Phe-Ser-Lys-Asp-Cys-Gly-Arg-Met-Leu (ia^lJ#-§- 9 ) (D-g^^ 

[##i'?>I 1 ] t mUi^ Fraoc-Leu-Wang resin I/i^i^ ^ L-Cffil/\ 

Fmoc-Met-OH. Fmoc-Arg (Pbf ) -OH. Fmoc-Gly-OH. Fmoc-Cys (Trt) -OH. 

Fjnoc-Asp(0tbu)-OH. Fmoc-Lys (Hoc) -OH. Fmoc-Ser (tBu) -OH. Fmoc-Phe-OH. 

Fmoc-Lys (Hoc) -OH ^Ull^^^-g- ^ -frfc, 

MM^-'\ff(Dm^. llf^fii:[MH-]ll08. 3 \Z.M\^. 1111.4 ^#7to 

L^^M Q ] Trp-Tyr-Cys-Ser-Tyr-Cys-Gln-Gly-Leu (ia^!j#-^ 1 0 ) O-^^ 

C##^!ll] i {31 Fmoc-Leu-Wang resin SrW^i^ 1^^^:/ ^ L-Tffil^. 
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Fraoc-Gly-OH, Fmoc-Gln (Trt) -OH. Fraoc-Cys (Trt) -OH. Fmoc-Tyr (tBu) -OH. 
Fmoc-Ser(tBu)-OH. Fmoc-Cys (Trt) -OH. Fmoc-Tyr (tBu)-OH. Fmoc-Trp (Boc)-OH ^ 

«*^*ff(D|^:i:. li^jil[MH+]1114. 3 ^^1*|-L. MJftlllS. 7 ^#fc:„ 
[##M7] Lys-Tyr-Trp-Arg-Glu-Tyr-Ile-Leu-Ser-Leu (ga^!l#^ 1 1 ) (^-^ 

[##^(11 ] Finoc-Leu-Wang resin ^Mif^l^v^^i UTffiV^. 

Fmoc-Ser(tBu)-OH. Fmoc-Leu-OH. Fmoc-Ile-QH. Fmoc-Tyr (tBu) -OH. 
Fmoc-Glu(0tbu)-OH. Fmoc-Arg (Fbf) -OH. Fmoc-Trp (Boc) -OH. Fmoc-Tyr (tBu) -OH. 
Fmoc-Lys (Boc)-OH ^^^f:!^ 

K*^tiT(^^*. mmmim-:\ 1104.3 kmv. mmm 1105.3 ^#fc„ 

[##'^J8] Glu-Tyr-Ile-Leu-Ser-Leu-Glu-Glu-Leu (iB^lJ*-^ 1 2) 
1 ] t mWi^ Fraoc-Leu-Wang resin ^mt^l^i^^^ t bT^V^. 
Fmoc-GIu(Otbu)-OH. Fmoc-Glu (Otbu) -OH. Fraoc-Leu-OH. Fmoc-Ser (tBu) -OH. 
Fmoc-Leu-OH. Fmoc-Ile-OH. Fmoc-Tyr (tBu) -OH. Fmoc-Glu (Otbu) -OH ^jllS^j^-^ 

®*:9'#f<^l^^^ S^-lt [MH+]1371.6 fcl^b. 1370.7 §r#fCo 

[#^fij9] Ile-Tyr-Asp-Met-Glu-Asn-Val-Leu-Leu (ia^lj#^ 1 3 ) (T:)'^^^ 
1 ] ^ Fmoc-Leu-Wang resin ^Pi^^I^v^:/^ UX>^V^. 

Fmoc-Leu-OH. Fmoc-Val-OH. Fmoc-Asn (Trt) -OH. Fmoc-Glu (Otbu) -OH. Fmoc-Met-OH. 
Fmoc-Asp(0tbu)-OH. Fmoc-Tyr (tBu) -OH. Fmoc-Ile-OH ^JlK^/^-g^^i^Tho 

St^ii: [MH+] 1211.4 {Jl^b. ^?l!j^a: 1213.4 Sr#fCo 
[##^!|10] Ala-Tyr-Tyr-Pro-Glu-Asp-Leu-Phe-Ile (ifl^lj#-^ 1 4 ) (D-^fife 
Fmoc-Ile-Wang resin ^Mia^V'ly t 'LX M^/^. Fmoc-Phe-OH. Fmoc-Leu-OH. 
Fmoc-Asp(0tbu)-OH. Fmoc-Glu (Otbu) -OH. Fmoc-Pro-OH. Fmoc-Tyr (tBu) -OH. 
Fmoc-Tyr (tBu) -OH. Fmoc-Ala-OH ^jllg^^-^^-^7h„ 

«*^ijTO,^m. mmm im-i 1216.4 ^c^tu. mmm 1217.4 ^#/co 

11] Phe-Tyr-Ser-Ala-Leu-Pro-Gly-Tyr-Ile. (iaM#-^ 1 5 ) (D-^-^ 

C##^!llO] ^ Fraoc-Ile-Wang resin (100-200 mesh) ^M^^Ixv?^^^ 
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Lc^V\ Finoc-Tyr(tBu)-OHs Fmoc-Gly-OH. Fraoc-Pro-OH. Fraoc-Leu-OH, 
Fmoc-Ala-OH, Fraoc-Ser (tBu) -OHs Fmoc-Tyr (tBu) -OH. Fmoc-Phe-OH ^JiR^fei^-^ $ 

MM^^<Dl^Ms m^iW: CMH+3 1193.4 fc^^L, mmiW. 1196. S 
L0^Ml 2] Arg-Phe-Leu-Ala-Glu-Leu-Ala-Tyr-Asp-Leu (ia^lj#-^ 1 6) (D 

[##^Jl] ^ IrI^^H: Fmoc-Leu Wang resin Fmoc-Asp (Otbu) -OH. 

Fmoc-Tyr (tBu) -OH. Fmoc-Ala-OH. Fmoc-Leu-OH. Fmoc-Glu (Otbu) -OH. Fmoc-Ala-OH. 

Fmoc-Leu-OH. Fmoc-Phe-QH, Fmoc-Arg (Pbf )-0H ^jl|it$fe|§-^ $ itfc^ 

«*5>*ff60M:^. il^te[MH-] 1183.5 i^l^L. use.? ^#fCo 

HLA-A2 4+ uc cmm(D^mwM(Dmmmm t i^xm&vfc^ nccmm 

GP C 3 (D|S^{i^^{C>f£< . GPC 3^SHCC£0:^^^i?^(DSi®fi^7'ce^6tJ 

HLA-A2 4n)M-f^'^^^'0 . :^^<^liCCR}t^^(DCTI^^mm-t^:iti>^-^^^ 
?>GP C 3m^(D-<-^^ K^I^^LfCo HLA-A2 4 T l^/l'fi 0 7^A^#:6D 6 
0%;e)Si^^b. -^rc^DQ 5%(D3t'^^M{*A*2 4 0 2T?$>§o =i AT*f± 
2 0%. V :^AX-i'il 2%-efc5 (Tokunaga, K. Immunogenetics 46, 

199-205 (1997); Imanishi, I. , Proceedings of the 11th International 
Histocompatibility Workshop and Conference (Tsuji, K. hM) 1065-1220 
(Oxford University Press, Oxford, 1992) )„ :Ltlh(D^0^7b>^^ G P C 3 f±. 
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5 . ft^:« 1 ~ 4 (Di/^-TM^ 1 :«{3:lBic<^-<7°^ 1 a]J>^_h^tf . M^O 
?^^:RtJ«/'^ fc faif^l5&(^) fc CD IS^. 

6. If 5^311 ~4 OV^-rl^;^^ 1 iI{ctBic(D-<:7°^ Ki: HL A:9-^^ ^-atptl 

7. HL A5>^;0mL A-A 2 4-X?&5, It^ll 6 tCfB^(D^=3r y y ^-^^ 

8. HL A^^;aSHL A-A* 2 4 0 2 If 7 (;i|B^<D:^=3f- y y 

10. \^°:h>'3 (glypican-3 ; G P C 3 ) i^ fc{*|*^:« 1 ~ 

1 1. ff^iSl~4(DV^-rtL:d^i:5}C|BifecQ-<:/g^ K^ffiV>-C««*t4T 
1 2. ifj^^^l ~4(7)V^-rtb^^liI{c:ta«cCD-<:7°^ KSr^v^T^3»$tbS. 

1 3. HLA:^^i:ft^iMl~4(^)V>-ftL:d=>i:®fc|Btt(D^y^^K^Oit'a 
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14. mi^m9^fMi oi,zmm(D:)jmK^<^xmm^ti^. m^mi3\c 

15. Gpc 3 td^-f sfeif^if-^tf. if^ffijia^® (Hcc) (Dm^mm. 

18. GPC 3 {il^-r^Stft^^^tf. HCC(D^if©/cS6(^^-/ h„ 
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1 



jSAiE^BTB^cD GPc 3 m RNA (omm^-i tL.tz=&iE^mmx'<omm.(DmMtt 

HOC 20 ma>^'^it. ^J^^^KDt^^MBm^m'^^ tLtr^S(»*BMi± 



01 



HCC 20 'MM 



1 



10 



15 



20 



25 



30 



V 



#1 



mm- 



mi 
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112 



1 2 3 4 5 




GPC3 
/8 -actin 
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(a) 



R1 pep 1 ■ CTL 




Hep G2 (HOC, A24, GPC3+++) 
SK-Hep-1 (HOC, A24, GPC3-) 
•o - Hep 3B {HCC, A24-, GPC3+++) 
HuH-7 (HCC, A24-, GPC3+++) 



(1^) Pt 1 pep 7 CTL 




Effector/Target it 
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Effector/Target it 
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Effector/Target tt 
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10 20 40 




Effector/Target Jbk 
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HIS 

^ (e' ) 

^„ Pt7pep12-. mm CTL . ^ ^ Pt 8 pep 5 - tm CTL 




10 20 40 10 20 40 



Effector/Target ik 
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114 



6h 



12h 24h 48h 



60kDa 



1 



1 

2 



I 

3^ 



4 



I 

> 
5 



I 

6 



7 



GPC3 



1§ 



J 

8 ^ 



9/12 



wo 2004/018667 



PCT/JP2003/010459 



0.01 




n Hep G2 
m Hep 3B 
m SK-Hep-I 



GPC3$>7<^a(U / ml) 
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6 



O 



CM CO 

to in 



X 
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100 



e 

3 



A 

•PS 

CO 

I 

A 

"R 

"U 
— % 




1.71- - 



HCC 

n=28 
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SEQUENCE LISTING 
<110> KIRIN BEER KABUSHIKI KAISHA 

<120> A peptide and a medicament comprising the peptide 

<130> PH-1870-PCT 

<150> JP 2002-245831 
<151> 2002-08-26 

<160> 16 

<170> Patentin Ver. 2. 0 

<210> 1 
<211> 21 

<212> DNA ' 
<213> Homo sapiens 

<400> 1 

gttactgcaa tgtggtcatg c 21 

<210> 2 

<211> 18 

<212> DNA 

<213> Homo sapiens 



<400> 2 



1/6 



wo 2004/018667 

ctggtgccca gcacatgt 

<210> 3 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 3 

cctcgccttt gccgatcc 

<210> 4 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ggatcttcat gaggtagtca gtc 

<210> 5 
<211> 10 
<212> PRT 

<213> Homo sapiens 

<400> 5 

Ser Phe Phe Gin Arg Leu Gin Pro Gly 
1 5 



PCT/JP2003/010459 
18 



18 



23 



Leu 
10 



<210> 6 



2/6 



wo 2004/018667 PCT/JP2003/010459 

<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Phe Phe Gin Arg Leu Gin Pro Gly Leu 
1 5 

<210> 7 

<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Phe Lys Asn Asn Tyr Pro Ser Leu 
1 5 

<210> 8 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Phe Thr Asp Val Ser Leu Tyr He Leu 
1 5 
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<210> 9 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Lys Phe Ser Lys Asp Cys Gly Arg Met Leu 
1 5 10 

<210> 10 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Trp Tyr Cys Ser Tyr Cys Gin Gly Leu 
1 5 

<210> 11 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 11 

Lys Tyr Trp Arg Glu Tyr lie Leu Ser Leu 
1 5 10 



4/6 



wo 2004/018667 



PCT/JP2003/010459 



<210> 12 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 12 

Glu Tyr He Leu Ser Leu Glu Glu Leu 
1 5 



<210> 13 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 13 

lie Tyr Asp Met Glu Asn Val Leu Leu 
1 5 



<210> 14 
<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 14 

Ala Tyr Tyr Pro Glu Asp Leu Phe He 
1 5 
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<210> 15 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Phe Tyr Ser Ala Leu Pro Gly Tyr He 
1 5 



<210> 16 

<211> 10 

<212> PRT 

<213> Homo sapiens 



<400> 16 

Arg Phe Leu Ala Glu Leu Ala Tyr Asp Leu 
15 10 



6/6 
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